Acute appendicitis is a common occurrence in children. The current trend is to perform appendicectomy once acute appendicitis is diagnosed. The aim of this study was to evaluate the types of pathology seen in appendices removed for acute appendicitis and correlate them with clinical features. The clinical, operative and histological records of 302 children who had appendicectomy at the Jos University Teaching Hospital from 1995-2003 were retrospectively reviewed. There were 123 (40.7%) boys and 179 (59.3%) girls (m: f = 1: 1.5). Their ages ranged from 2-15 years (median: 12 years). The main symptoms and signs at presentation were right lower quadrant abdominal pain, anorexia, nausea, vomiting, right quadrant tenderness, guarding and rigidity. Clinical impressions included simple acute appendicitis in 260 and perforated appendicitis in 42 patients. Of the 302 children who had clinical diagnosis of acute appendicitis, only 144 (47.7%) were confirmed at histology. Lymphoid hyperplasia was the most common pathology seen in the appendix specimens. The clinical impressions of acute appendicitis made by the surgeon agreed with pathologists' report in 63.9% and disagreed in 36.1% of cases. Negative appendicectomy rate was 52.3%. Although appendicectomy is the most commonly performed emergency abdominal surgery in children, the procedure is still associated with a high negative appendicectomy rate.
Appendicitis is the most common nontraumatic surgical abdominal emergencies in children. [1] However, the clinical diagnosis of childhood appendicitis continues to pose difficulty, [2] and this has resulted in unnecessary surgery, or a missed appendicectomy in many series. Proportion of appendices that are normal on histologic examination attests to this problem. In many series, negative appendicectomy rate is in the range of 10 30%. [3] [4] [5] Auditing of appendicectomy based on the analysis of histologic findings, clinical features and macroscopic appearance of the appendix at operation should serve as a quality control in the surgery of childhood acute appendicitis.
In the present study, we evaluated the extent to which clinical features and macroscopic appearance of appendix at surgery agree with histologic findings in the diagnosis of childhood appendicitis managed in our hospital over a 10-year period.
MATERIALS AND METHODS
This study was a retrospective review of children that had appendicectomy at the Jos University Teaching Hospital between 1994 and 2003. Cases of appendix abscess and appendix mass were excluded from this analysis. The data were collated from the patients' case files, operation registers and histopathologic registers and analyzed for the clinical features, type, histological analysis of acute appendicitis and outcome. All the histologic slides were reviewed by consultant pathologists. Surgeons' assessment of the appendix based on macroscopic appearance was compared with the pathologist's histologic assessment (which is assumed to be the more accurate). The data was analyzed, using EPI Info version 6.
RESULTS
A total of 302 children had appendicectomy for clinically diagnosed acute appendicitis at JUTH over the 10-year period. Twenty three and 35 children were managed for appendix mass and abscess, respectively. These children later had interval appendicectomy and are also included in this study.
Their ages ranged from 2-15 years (median: 12). There were 123 (40.7%) boys and 179 (59.3%) girls (m: f = 1: 1.5). The peak incidence of appendicitis was in the Uba AF, et al: Childhood acute appendicitis age group of 10-14 years [ Figure 1 ]. Forty-four (14.6%) of the children were below 5 years of age. Majority of the patients presented within 24 hours after the onset of the acute symptoms. Admissions for appendicitis constituted 2.5% of all admissions in children within the same period and appendicectomy accounted for 62% of emergency abdominal operations performed at the same time. The yearly cases of childhood appendicectomy within the period are shown in [ Figure 2 ].
The main features at presentation were right lower quadrant abdominal pain, tenderness, guarding, rigidity, nausea, anorexia and vomiting [ Table 1 ]. Clinical impressions included simple acute appendicitis in 260 and perforated appendicitis in 42 patients. Operative findings suggested simple acute appendicitis in 226, normal appendices in 40, perforated appendicitis in 36 patients, out of which 24 were gangrenous. Faecoliths was present in 61 appendices.
Of the 302 appendices, 144 (47.7%) were confirmed inflamed at histology, while 158 (52.3%) were not. Thus the negative appendicectomy rate was 52.3%. Sixty two (39.2%) of the uninflamed appendices had no recognizable pathology, while 96 (60.8%) showed Table 2 ]. Over 81% of the complications occurred in the patients operated for perforated/gangrenous appendicitis with local or generalized peritonitis. The SSI was managed by antibiotics, while residual abscesses were drained by laparotomy. The dehisced wounds were closed secondarily after the infections were controlled. The adhesive intestinal obstruction was satisfactorily managed nonoperatively. The overall mortality rate was 9 (3.0%), all of which was in the perforated group. The causes of death were faecal fistula in 2 and overwhelming infection in 7 patients. 
DISCUSSION
The negative appendicectomy rate in this report was very high compared with other results. [6] [7] [8] A number of reasons could possibly be responsible for this. First, a significant number of appendicectomies was performed for appendices that showed only lymphoid hyperplasia without histological evidence of inflammation. 'Lymphoid hyperplasia' is characterized by 'swollen' (increase in size of) lymphoid tissue which is due to immune reaction to immunological challenges like viral infection. It has been speculated the presence of lymphoid hyperplasia alone can cause symptoms, even in those organs that show no morphological abnormalities/ inflammation on histological examination. [9] What is obvious is that obstruction of the lumen of the appendix by lymphoid hyperplasia is important in the pathogenesis of acute appendicitis. [9, 10] Clinically it is difficult to differentiate lymphoid hyperplasia from real infection of the appendix, unless at histology.
Secondly, it was possible that some of the appendicectomies were erroneously performed for other causes of abdominal pains in childhood rather than appendicitis. In a report by Boerema et al. 7 .3% of their patients erroneously had appendicectomies for various other causes of abdominal pains. [10] It is possible that if we had used preoperative laparoscopy, [11] [12] [13] ultrasonography [14] or computerized tomography, [15] such error would have been avoided. At the time of this study, however, we lack experience with the use of these diagnostic modalities in appendicitis and so we relied only on clinical findings and this could have contributed to the high negative appendicectomy rate observed. [16, 17] Appendicectomy-related admissions constituted 2.5% of all children admissions and more than two-thirds of all childhood abdominal surgical emergencies in this report. Childhood acute appendicitis remains a common surgical problem. Our study showed that the clinical and macroscopic assessment of acute appendicitis agreed with histologic findings in the diagnosis of childhood appendicitis only in 63.9% of cases. This finding compares favourably with that of Geryk et al. [18] One hundred and fourteen (37.7%) appendices deemed inflamed by the surgeon were histologically normal while 80 (26.5%) of those deemed normal by the surgeon were actually inflamed at histology. This underscores the limitedness of diagnosing acute appendicitis by appearance.
The rate of uncomplicated appendicitis (75%) seems high in this report. A possible explanation is that most of the patients presented early and had their operations before complications could set in.
The number of negative or unnecessary appendicectomies is from the pathologist's point of view significantly higher than from the surgeons' point of view. This compares with a report by Wright and colleague, [4] in which 8.7% of appendices deemed normal by the surgeon were histologically inflamed and 3.5% of those deemed inflamed by the surgeon were histologically normal. Most (22.5%) of the inflamed appendices in study showed lymphoid hyperplasia as in the report Babekir and associate. [19] Operation is not mandatory if you have sonographic signs: adenolymphitis -no inflammation of surrounding fat and hyperplasia of the mucosa. Clinically that is difficult to differentiate from real infection. So if you had no sonographic tools this type of appendicitis is to put in the positive appendectomies. In view of the unacceptably high negative appendicectomy rate observed in children, a watchful nonoperative management involving intravenous fluid infusion, antibiotics and nothing by mouth policy in children with uncomplicated appendicitis has been suggested. [6, 20] We like to conclude that although appendicectomy is the most commonly performed emergency abdominal surgery in children, the procedure is still associated with a high negative appendicectomy rate if diagnosis is based solely on clinical features.
